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TITLE OF CASE Do not include “a case report”
A combined abdominal and targeted perineal approach for omentalisation of a canine paraprostatic cyst
SUMMARY Up to 150 words summarising the case presentation and outcome (this will be freely available online)
A male entire Boxer was presented for investigation of haematuria and urinary incontinence. Rectal examination identified bilateral perineal herniation and enlargement of the prostate. Ultrasonographic and radiographic findings were consistent with diffuse prostatic enlargement and intrapelvic paraprostatic cyst formation, with mineralisation of the cyst wall. Omentalisation of the cyst was carried out in conjunction with colopexy and vas deferens pexy. The dog was represented two weeks later with severe dysuria, urinary retention, tenesmus and recurrent haematuria. A combined abdominal and targeted perineal surgical approach was performed to allow omentalisation of the cyst from the region of the bladder to the perineal fossa. One year follow up confirmed resolution of clinical signs. A combined abdominal and perineal technique for omentalisation of intrapelvic paraprostatic cysts is a novel technique, which can be used when faced with reduced surgical exposure within the pelvic cavity.
BACKGROUND Why you think this case is important – why did you write it up?
Paraprostatic cysts develop predominantly in middle-aged and geriatric, male-entire large breed dogs.  They are typically thin-walled structures often invading the space in between the prostate gland and urinary bladder and can be single or multiple1.  Dysuria and dyschezia can occur secondary to urethral and rectal compression respectively.  The origin of paraprostatic cysts has not been clearly defined however they are thought to be vestiges of the uterus masculinus1.  These cysts can be differentiated from the multiple intraprostatic cysts observed in conjunction with prostatic hyperplasia.  They do not communicate with the prostatic parenchyma itself2, and usually contain a pale yellow fluid, which is excreted from the epithelial lining.  Secondary infection of the cyst is less common than it is with prostatic cysts.  The paraprostatic cyst capsule is sometimes fibrous and thick and can occasionally become mineralized3. Definitive treatment of paraprostatic cysts encompasses resection of the cyst with concurrent omentalisation of any unresectable portion2,4.In this case, paraprostatic cyst formation occurred within the pelvic cavity and access was limited via an abdominal surgical approach.  This report details a surgical procedure used to enable complete omentalisation of an intra-pelvic cystic lesion without the requirement of more invasive procedures such as pubic symphysiotomy. 
CASE PRESENTATION Presenting features, clinical and environmental history
A 6 year 3 month-old, male entire, Boxer was presented for haematuria and urinary incontinence of chronic duration (>12 months).  The dog had received several short courses of antibiotics including Enrofloxacin (Xeden, Ceva Animal Health Ltd) and trimethoprim sulfadiazine (TMPS) (Norodine, Norbrook Laboratories), over a three-year period due to intermittent suspected urinary tract infection.  An enlarged prostate had been identified on ultrasound examination in conjunction with raised prostatic specific esterase (260ng/ml, Reference range: 50-70ng/ml).  
INVESTIGATIONS If relevant
Clinical examination was unremarkable other than a left-sided III/VI basilar holosystolic heart murmur.  Rectal examination revealed a palpably enlarged, irregular, asymmetrical prostate.  The dog was sedated with 3µg/kg dexmedetomidine (Dexdomitor, Zoetis) and 0.1mg/kg butorphanol (Alvegesic, Dechra), administered intravenously.  Ultrasound and radiography confirmed diffuserevealed diffuse prostatic enlargement.  Abdominal ultrasound revealed multiple hypoechoic nodules scattered through the prostatic parenchyma.  Within the cranial portion of the right lobe an irregular mildly echogenic fluid filled cavity measuring 4cm was identified (Fig. 1).   Fine needle aspiration (FNA) of the prostatic parenchyma was inconclusive.  Due to the inconclusive results of FNAfinancial constraints and the likelihood of concurrent benign prostatic hyperplasia, castration and completion of the antibiotic course was initially recommended with repeat ultrasound imaging to be performed three weeks following castration at the primary care veterinary practicelater was recommended.The animal was represented two months after the initial presentation, two weeks following castration. The frequency of urinary incontinence had improved and no antibiotics were being administered.  A prominent left perineal swelling was identified as well as bilateral perineal herniation.  The dog was sedated with 3µg/kg dexmedetomidine (Dexdomitor, Zoetis) and 0.3mg/kg methadone (Comfortan, Dechra), administered intravenously. Repeat imaging revealed a larger cyst (14cm), described as paraprostatic extending into the left perineal region, in addition to the previously described prostatic cyst.  Abdominal radiography identified a mineralised structure within the pelvic canal consistent with the mineralised wall of the paraprostatic cyst (Fig. 2).   Repeat FNA of the prostatic parenchyma revealed no evidence of neoplasia.
DIFFERENTIAL DIAGNOSIS If relevant


TREATMENT If relevant 
Preoperative complete blood count and serum chemistry screen identified no abnormalities.  Anaesthesia was induced with propofol (Propoflo, Abbott Laboratories) intravenously to effect, followed by intubation and maintained with isoflurane (Isoflurane USP, Virbac) in 100% oxygen.  Ventral midline exploratory coeliotomy was performed.  The paraprostatic cyst was partially resected using a vessel-sealing device (Ligasure, Covidien) as it entered the pelvic cavity and omentalised.  Exteriorisation of the cyst was achieved using stay sutures and external pressure on the perineum.  Colopexy and vas deferens pexy were also performed to reduce the clinical impact of perineal hernia.    At this time point, tThe surgeon elected not to perform concurrent perineal herniorrhaphy, prioritizing a single abdominal approach instead, following discussion with the owner.  This was due to both the increased length of general anaesthesia required andthe perceived increased technical difficult and high risk of complications of herniorrhaphy due to the presence of a large cystic structure within the pelvic cavity and  client financial constraints imposed by the client, prioritizing a single abdominal approach.  SubsequentP surgery for perineal herniation would have been performed if subsequent clinical signs indicatederineal herniorrhaphy was reserved for a later time point should it prove necessary and depending on the resolution of the intrapelvic disease.  The dog recovered from anaesthesia uneventfully and was discharged from the hospital four days following surgery with the only clinical sign being mild urinary incontinence.The animal was represented nine days following surgery with severe dysuria, urinary retention, tenesmus and recurrent haematuria.  Recurrence of the left perineal swelling was noted on clinical examination.  General anaesthesia was carried out using the protocol described previously.  Radiographs confirmed recurrence of the cyst with further cranial extension (Fig. 3).  A retrograde urethrogram did not identify urethral communication, but compression of the prostatic urethra by the cyst was evident.At the time of revision surgery, the omentum was noted to still be entering the paraprostatic cyst but the cyst had refilled with fluid.  The omentum was removed from the cyst cavity.  A portion of inflamed and indurated fat in the region of the left ureter, adjacent to the previous site of omentalisation was identified and excised (Fig. 4).  The colopexy and vas deferens pexy sites were intact.  The cyst was dissected from the surrounding structures including the left ureter and bladder.  Partial resection of the cyst wall was repeated, leaving the base of the cyst attached to the dorsal wall of the prostate.  A combined abdominal and targeted perineal approach was performed with the patient positioned in dorsal recumbency. The caudal extent of the cyst was identified using a Yankauer suction tip.  Use of this blunt probe guided perineal dissection into the cyst cavity.  Nylon tape was passed through the suction tip in a caudocranial direction.  The omentum was lengthened by partial transectionvia creation of an omental pedicle flap to ensure the omentum reached to the level of the perineal incision without tension5. The Yankauer suction tip was removed and the nylon tape was subsequently attached to the omentum.  The nylon tape was pulled into a craniocaudal direction bringing the omentum into the perineal surgical site.  To prevent migration, the omentum was then anchored to the cystic wall, both within the abdominal cavity and at the perineum (Fig. 4, 5).  Fluid was aspirated from a cystic structure immediately adjacent to the prostate, which did not communicate with the paraprostatic cyst.  Intraoperative cytology revealed intracellular bacteria which was consistent with prostatic abscess formation.  The dog recovered from anaesthesia uneventfully. 
OUTCOME AND FOLLOW-UP  
Histopathology of the resected paraprostatic cyst and adjacent prostatic wall was consistent with paraprostatic cyst formation with suppurative and granulomatous inflammation and abscessation.  Aspiration of the prostatic cyst revealed a positive culture of Escherichia coli (E. coli).  The pathogen was sensitive to all antibiotics within the sensitivity panel. Amoxicillin clavulanic acid; 20mg/kg, p.o. q8hrs (Clavaseptin, Vétiquinol) and clindamycin (Zodon, Ceva Animal Health Ltd) were prescribed.  Postoperatively, preputial discharge developed and culture revealed resistance to several antibiotics. Enrofloxacin (Xeden, Ceva Animal Health Ltd) administration at a dose rate of 5mg/kg once daily for 6 weeks resulted in negative culture and resolution of the discharge.  Short-term complications included surgical wound dehiscence due to concurrent severe peripheral pelvic limb oedema most likely secondary to lymphadenitis, and surgical site infection. Culture of the wound revealed E. coli however without any sensitivity to commonly tested antibiotics.  Complete wound healing occurred 10 days following surgery with frequent dressing changes and application of manuka honey (Activon, Advancis Medical).  Urinary incontinence was present for approximately four weeks following surgery however resolved after this time point.The follow up time period of this case is 12 months.  Clinical examination reveals no perineal swelling.  Themonths. The dog is currently asymptomatic and receiving no medication pertaining to treatment of prostatic disease.
DISCUSSION Include a very brief review of similar published cases 
Distinctions have been drawn between paraprostatic cysts, which appear to develop separately from the prostate and do not communicate with the parenchyma but usually have some attachment to the capsule, and prostatic cysts, which develop within the capsule of the gland itself. The presentation in this case is deemed typical for a paraprostatic cyst. At surgery, the cyst did not appear to communicate with the prostate itself and contained a non-infectious, non-viscous pale yellow fluid. It is reasonable to suggest that prostatic pathology in this case was thought to contribute to the development of the perineal hernia. Perineal herniation was documented at the same time as paraprostatic cyst formation; 8 weeks following castration. Perineal herniation can be multifactorial resulting from weakening of the pelvic musculature due to hormonal influences, gender-related anatomic differences, and concurrent stress on the pelvic diaphragm5.  It has been proposed that relaxin of prostatic tissue origin may contribute to connective tissue weakness and subsequent perineal hernia6.  Between 25% and 59% of dogs with perineal hernia have concurrent prostatic disease6.  The most commonly reported initial clinical signs associated with paraprostatic cysts include tenesmus and dysuria1.In this case, it is possible that the perineal hernias occurred secondary to, or at least were exacerbated by, the presence of a the large paraprostatic cyst within the pelvic cavity.  The definitive sequence relationship between these events cannot be discerned but urinary tract signs predominated.  The large intrapelvic paraprostatic cyst provided particular challenges in the management of perineal hernia in this case.  A combination of abdominal pexy procedures has been described as a standalone technique7 or to augment perineal herniorrhaphy6 although the value of these abdominal procedures in augmenting other techniques has been questioned8.  In this case, the surgeon initially elected to perform abdominal pexy procedures to control signs of perineal hernia as this enabled both the paraprostatic cyst and the perineal hernias to be managed through a single surgical approach.  It also avoided the need to attempt herniorrhaphy in the presence of an unresolved, large cystic structure within the pelvic cavity.  Perineal herniorrhaphy would have been performed at a later point in time if the need arose but, as was seen in this case, signs resolved following effective management of the cyst. of events in this case cannot be discerned, especially given the fact that tenesmus was only noted upon recurrence of the paraprostatic cyst.  Several possible causes of cyst reformation exist. Firstly, the initial omentalisation may have been ineffective due to poor access leading to an insufficient amount of omentum being packed into the cavity.  However, the omentum was noted to still be entering the paraprostatic cyst at the time of revision surgery. Secondly, partial resection of the cyst wall leaves residual epithelial lining, which can continue to produce cystic fluid at a rate greater than its drainage.  Finally, the development of an infection within the prostatic parenchyma and/or postoperative inflammation may have contributed to decreased drainage via the prostatic ducts and lymphatic system.Several studies report that pathologies in the pelvic region can be approached through a conventional dorsolateral perineal approach9, 10 however, this would not have enabled complete cyst resection nor omentalisation. Pubic symphysiotomy, and bilateral pubic and ischial osteotomy have been suggested for the treatment of intrapelvic pathology11, 12. Bilateral pubic and ischial osteotomy provides a significant window into the pelvic cavity which would result in a good level of visualisation and adequate working space12. However these procedures are associated with significant morbidity.  By combining a perineal approach with a conventional abdominal approach we achieved our aims of almost complete cyst resection and robust omentalisation of the entire cystic cavity.
LEARNING POINTS/TAKE HOME MESSAGES 3 to 5 bullet points – this is a required field
Prostatic and paraprostatic cysts develop predominantly in middle-aged and geriatric, male-entire large breed dogs.  Clinical signs of prostatic disease can be mild and intermittent, consistent with clinical signs associated with urinary tract infection.A significant proportion of canine patients that present with prostatic disease will have concurrent perineal herniation.By combining a perineal approach with a conventional abdominal approach satisfactory cyst resection and robust omentalisation of intra-pelvic lesions can be performed.
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FIGURE/VIDEO CAPTIONS figures should NOT be embedded in this document
Figure 1Parasagittal ultrasonographic view of the right prostatic lobe; a large anechoic lesion is visible within the prostatic parenchyma (4cm in length).Figure 2Mineralisation of the paraprostatic cyst is evident.Figure 3.A radiograph taken two weeks following the initial surgery.  Mineralisation of the paraprostatic cyst lining reveals the cyst is larger in size and extends further into the abdominal cavity when compared to the previous radiograph.  Communication between the paraprostatic cyst and the urethra was not identified on retrograde urethrography.  Moderate prostatic urethral compression is present.Figure 4.A portion of inflamed and indurated fat in the region of the left ureter adjacent to the previous site of omentalisation was identified and resected.Figure 45.Diagrammatic representation of placement of Yankauer suction tip from the abdominal incision, through the cyst within the pelvic cavity (dotted line) and out through a separate perineal incision.  This enabled threading of nylon tape from the perineal skin, through the intrapelvic cyst into the abdomen to enable subsequent positioning of omentum within the cyst.Figure 5.This image displays the method for how the omental pedicle flap was passed in a craniocaudal direction to a perineal incision using a through and through technique.  
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